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Let X be a nonsingular projective curve on an algebraically closed field k of any characteristic. One has J, the Jacobian of X.This parametrizes the isomorphism classes of line bundles of degree 0 on X. This was constructed classically, now one can use the Geometric Invariant Theory (G.I.T.). Similiarly, one also considers J d , the Jacobian of line bundles of degreed, for any integer d.If L is a line bundle of degree d on X, then M → M ⊗ L is an isomorphism from J to J d , so J and J d are isomorphic ,but not canonically. Now suppose k is the field C. Considering X as a complex manifold, we may consider Hom(π 1 (X), S 1 ), this is isomorphic to (S 1 ) 2 g, is also a complex torus of complex dim 2g, isomorphic to J For bundles of rank ¿ 1,( over any field) let us put, for a vector bundle V on X, µ(V ) = degV /rkV .Then we define :
V is stable ( resp.semistable), if for all subbundles W of V , one has µ(W ) < (resp. ≤ )µ(V ).
Over C, and if degV = 0 one has the classical theorem : V is stable ( resp. direct sum of stable bundles of degree 0) if and only if V V σ , for an irreducible (arbitrary) σ : π 1 (X) → U(r), where U(r) is the unitary group on r variables, r = rkV . This σ is unique upto conjugation. Now let k be arbitrary, and let S = V be set of semistable bundles of rank r and degree 0 on X. The set S is bounded, i.e. there exists m >> 0, such that for all V in S, one has H 1 ((V (m)) = 0, and Let G be a semisimple or reductive group in char p, and let V be a G module. We say that V has a good filtration ,or that V is a good G module if there exists a filtration 
,as a AutV module has a good filtration for all n.This is known (Donkin,Hashimoto [2] ).
One considers also SU(r), the variety of semistable bundles with trivial determinant. For such a V , the local moduli space of V is H 1 (End 0 V ), the bundle of trace zero endomorphisms of V . Denoting it by M 0 (V ), one has that S n (M 0 (V ) * ) has a good filtration over AutV for all n.So after constructing SU W over W , one has that SU W specializes to SU k .
If A is a f.g. k algebra, with char k = p, one defines A to be strongly F regular : for any c A∃t and a map R :
). This implies that A is C.M., normal, F-split and F-rational. This notion and result is due to Hochster-Huneke and Smith. The following theorem is due to Hashimoto [2] :
Let a reductive group G act on V ,and assume that all the S n (V * ) have a good filtration.Then the theorem says The ring of invariants
This implies that in char p, the moduli spaces U k and SU k are S.F.R.Instead of working over W ,one can work over a Dedekind ring say R. If X R → R is a relative curve, one has U R → R and SU R → R. They both specialize "correctly", by above.
Let X be a normal Gorenstein variety in char 0. X has a model X R → R. Reduce One also considers U(r, d) and SU(r, L), the moduli spaces of semistable bundles of rank r and degree d, or the space of semistable bundles of rank r and det. iso. to a fixed line bundle L. One proves as above that these varieties specialize correctly from char 0 to char p, in char p they are S.F.R.,and in char 0 they are canonical.
